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Art Unit: 3753 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4, 6, 7, 9, 1, 12-15, 17, 18, 20-22 and 24-26 are rejected under 35 
U.S.C. §102 (b) as being anticipated by Carr. 

The patent to Carr, in figures 5 and 6 for example, discloses a "pressure control 
valve, comprising: a valve body (at 25) having a valve bore (26, 30) with a valve seat 
(28) and a longitudinal axis, the valve bore (at 30) having at least a portion (29) with a 
diameter that increases non-uniformly from its upstream end closest to the valve seat 
(28) to its downstream end (surface 29 is a "smoothly curved expanding surface" 
column 3, lines 65-68); and a valve head (27) received at least in part in the valve bore 
(30), yieldably biased (by a spring 40) to a closed position against the valve seat (28), 
and being moveable to an open position spaced from the valve seat (28) to allow fluid to 
flow through the valve bore (26, 30); an interface angle is defined at least when the 
valve head (27) is displaced from the valve seat (28), the interface angle being defined 
between said longitudinal axis and an interface line intersecting a point on the valve 
head (27) closest to the valve bore (along surface 29) and a point of the valve bore 
(along surface 29) closest to the valve head (27), and said interface angle increases as 
the valve head (27) is increasingly displaced from the valve seat (28)" as recited in 
claim 1. 
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Regarding claim 2, in Carr, "a spring (40 is) yieldably biasing the valve head (27) 
against the valve seat (28), the spring (40) being disposed downstream of the valve 
head (27) such that increasing displacement of the valve head (27) away from the valve 
seat (28) causes increasing displacement of the spring (400" as recited. 

Regarding claim 3, in Carr, "the valve bore (along surface 29) has a concave 
portion with a diameter that increases non-linearly as the concave portion extends 
downstream" as recited. 

Regarding claim 4, in Carr, " the concave portion (of surface 29) is generally 
arcuate" as recited. 

Regarding claim 6, in Carr, "the valve head (27) is a spherical valve ball having a 
diameter that is greater than the diameter of the valve bore (26) in the area of the valve 
seat (28)" as recited. 

Regarding claim 7, in Carr, "the interface line intersects the center of the valve 
ball (27) and the location of the valve bore (along surface 29) closest to the valve ball 
(27)" as recited. 

Regarding claim 9, in Carr, "the spring (40) is a coil spring having a spring rate 
and increased displacement of the valve head (27) away from the valve seat (28) 
causes an increase in the force of the spring (40) acting on the valve head (27), the 
valve bore (at surface 29) being constructed so that the interface angle increases as a 
function of the spring rate of the spring (40)" as recited. 

Regarding claim 10, in Carr, "the interface angle increases as a function of the 
spring rate of the spring (40) to offset the increased spring force that acts on the valve 
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head (27) as the valve head (27) is increasingly displaced from the valve seat (28)" as 
recited. 

Regarding claim 12, the patent to Carr discloses a "pressure control valve, 
comprising: a valve body (25) having a valve bore (26, 30) with a valve seat (28) and a 
longitudinal axis, the valve bore (at 30) having at least a portion (at 29) with a diameter 
that increases non-uniformly from its upstream end closest to the valve seat (28) to its 
downstream end; and a valve ball (27) yieldably biased (by spring 40) to a closed 
position against the valve seat (28), and being moveable to an open position spaced 
from the valve seat (28) to allow fluid to flow through the valve bore; an interface angle 
is defined between said longitudinal axis and a line intersecting a center of the valve ball 
(27) and the location of the valve bore (along surface 29) closest to the valve ball (27), 
and said interface angle increases as the valve ball (27) is increasingly displaced from 
the valve seat (28)" as recited. 

Regarding claim 13, in Carr, "a spring (40 is) yieldably biasing the valve ball (27) 
against the valve seat (28), the spring (40) being disposed downstream of the valve ball 

(27) such that increasing displacement of the valve ball (27) away from the valve seat 

(28) causes increasing displacement of the spring (40)" as recited. 

Regarding claim 14, in Carr, "the valve bore (along surface 29) has a concave 
portion with a diameter that increases non-linearly as the concave portion extends 
downstream" as recited. 

Regarding claim 15, in Carr, "the concave portion (along surface 19) is generally 
arcuate" as recited. 
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Regarding claim 17, in Carr, "the spring (40) is a coil spring having a spring rate 
wherein increased displacement of the valve head (27) away from the valve seat (28) 
causes an increase in the force of the spring (40) acting on the valve head (27), the 
valve bore (along surface 29) being constructed so that the interface angle increases as 
a function of the spring rate of the spring (40)' as recited. 

Regarding claim 18, in Carr, "the interface angle increases as a function of the 
spring rate of the spring (40) to offset the increased spring force that acts on the valve 
head (27) as the valve head (27) is increasingly displaced from the valve seat (28)" as 
recited. 

Regarding claim 20, the patent to Carr discloses a "pressure control valve, 
comprising: a valve body (25) having a valve bore (26, 30) through which a fluid may 
flow, the valve bore having a valve seat (28), a longitudinal axis and at least a portion 
(29) with a diameter that increases non-uniformly from its upstream end closest to the 
valve seat (28) to its downstream end; and a valve ball (27) yieldably biased (by spring 
40) to a closed position against the valve seat (28), and being moveable to an open 
position spaced from the valve seat (28) to allow fluid to flow through the valve bore 
(along surface 29) around the valve ball (27), for a given position of the valve ball (27) 
relative to the valve seat (28) an effective surface area of the valve ball (27) is acted 
upon by the fluid tending to displace the ball (27) in a direction away from the valve seat 
(28), and the effective surface area of the valve ball (27) that is acted upon by the fluid 
increases as the valve ball (27) is increasingly displaced away from the valve seat (28)" 
as recited. 
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Regarding claim 21 , in Carr, "the effective surface area of the valve ball (27) that 
is acted on by the fluid is a function of an interface angle defined between the 
longitudinal axis of the valve bore (at bore 26) and an interface line that defines the 
shortest distance between the valve ball (27) and the valve bore (along surface 29), and 
said interface angle increases as the valve ball (27) is increasingly displaced from the 
valve seat (28)" as recited. 

Regarding claim 22, in Carr, "the non-uniform portion (29) of the valve bore is 
generally arcuate" as recited. 

In the act of making, assembling and/or using the device of Carr, one necessarily 
performs a "method of making a pressure control valve, comprising the steps of: forming 
a valve bore (26, 30) in a valve body (25) so that the valve bore has a longitudinal axis, 
a valve seat (28) and a non-uniform portion (29) with a diameter that increases as the 
non-uniform portion extends away from the valve seat (28); inserting a valve ball (27) 
into the valve bore, the valve ball (27) having a diameter greater than the diameter of 
the valve bore (at bore 16) in the area of the valve seat (28) but less than the diameter 
of the valve bore (along surface 29) in the area of the non-uniform portion (29) of the 
valve bore; inserting a spring (40) at least partially in the valve bore so that one end of 
the spring can engage and yieldably bias the valve ball (27) toward the valve seat (28); 
wherein, at least when the valve ball (27) is displaced from the valve seat.(28), an 
interface angle is defined between said longitudinal axis and an interface line 
intersecting a point on the valve head (27) closest to the valve bore (along surface 29) 
and a point of the valve bore (along surface 29) closest to the valve head (27), and said 
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step of forming the valve bore (at 29) includes forming the non-uniform portion (29) of 
the valve bore so that the interface angle increases as the valve head (27) is 
increasingly displaced from the valve seat (28)" as recited in claim 24. 

Regarding claim 25, in the act of making, assembling and/or using the device of 
Carr, one necessarily further performs a method "wherein the step of forming the valve 
bore (26, 30) including forming the non-uniform portion (29) of the valve bore so that the 
interface angle increases as the valve head (27) is increasingly displaced from the valve 
seat (28), is performed by calculating (in the act of engineering the valve as desired) the 
spring force at various positions of the valve ball (27) spaced from the valve seat (28), 
determining an effective surface area of the valve ball (27) on which a fluid at a 
predetermined pressure needs to act to offset the spring (40) force at each position of 
the valve ball (27) as desired, determining the interface angle that corresponds to each 
determined effective surface area for each position of the valve ball (27), and then 
forming the valve bore (29) with a shape that provides the determined interface angle at 
each position of the valve ball" in order to function as desired. 

Regarding claim 26, in the act of making, assembling, engineering and/or using 
the device of Carr, one necessarily further performs a method "wherein the effective 
surface area and interface angle are chosen to provide a net force on the valve ball (27) 
that offsets the increase in the spring (40) force acting on the valve ball (27) as the 
valve ball (27) is increasingly displaced from the valve seat (28) so that the pressure 
control valve has a substantially constant pressure response over a range of positions 
of the valve ball (27) relative to the valve seat (28)" in order to function as desired. 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the 
obligation under 37 CFR 1.56 to point out the inventor and invention dates of each 
claim that was not commonly owned at the time a later invention was made in order 
for the examiner to consider the applicability of 35 U.S.C. 1 03(c) and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 5, 8, 11, 16 19 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carr. 

The patent to Carr discloses all the claimed features with the exception of having 
"the valve bore is defined at least in part by a plurality of linearly tapered segments 
arranged so that the valve bore as a whole is not linearly tapered along its entire axial 
length" (claims 5, 8, 16 and 23) and "wherein the interface angle increases as the valve 
head is increasingly displaced from the valve seat so that the valve has a substantially 
constant pressure response for fluid flow rates through the valve of between about 10 
liters per hour and 250 liters per hour" (claims 1 land 19). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to define the valve bore section at 29 of "at least in part by a 
plurality of linearly tapered segments arranged so that the valve bore as a whole is not 
linearly tapered along its entire axial length", since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. Here 
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the act of defining the valve bore surface by "at least in part by a plurality of linearly 
tapered segments arranged so that the valve bore as a whole is not linearly tapered 
along its entire axial length" merely optimizes the curved surface. Moreover, it is widely 
recognized that an arc is nothing more than a plurality of infinitesimally small linear 
segments arranged so that a line drawn along the tangents forms an arc. 

Additionally, to employ an "interface angle that increases as the valve head is 
increasingly displaced from the valve seat so that the valve has a substantially constant 
pressure response for fluid flow rates through the valve of between about 10 liters per 
hour and 250 liters per hour" is considered to be an obvious design expedient over the 
expanding curved surface 29 of Carr which provide no new and/or unexpected results 
nor solves any stated problem that the curved surface of Carr would not solve. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Rivell whose telephone number is (571) 272-4918. 
The examiner can normally be reached on Mon.-Thur. from 6:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gene Mancene can be reached on (571) 272-4930. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / ) U f] t nj 
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